Dual anti-oxidant and anti-inflammatory actions of the electrophilic cyclooxygenase-2-derived 17-oxo-DHA in lipopolysaccharide- and cigarette smoke-induced inflammation.
17-Oxo-DHA is an endogenous electrophilic derivative of the omega-3 fatty acid docosahexaenoic acid (DHA) which is generated in activated macrophages by the action of cyclooxygenase-2. The ability of 17-oxo-DHA to control inflammation and oxidative stress was tested in human macrophages (THP-1) and bronchial epithelial cell line (16HBE) stimulated with cigarette smoke extract (CSE) and lipopolysaccharide (LPS). All data were further confirmed using primary bronchial epithelial cells, alveolar macrophages and peripheral blood mononuclear cells. 17-Oxo-DHA was a strong inducer of the anti-oxidant response promoting Nrf2 nuclear accumulation, leading to the expression of heme oxygenase 1 and more than doubling glutathione levels. This resulted in suppression of CSE-induced ROS generation in macrophages. In macrophages, 17-oxo-DHA potently suppressed TNFα release in response to LPS, CSE and IL-1β acting at transcriptional level via a mechanism independent of Nrf2. Externally supplemented 17-oxo-DHA displayed the same effects in the presence of the Cox-inhibitor indomethacin. The non-electrophilic 17-oxo-DHA precursor DHA did not show any biological actions, indicating that the electrophilic moiety was required for this compound to become bioactive. 17-Oxo-DHA promotes cytoprotective actions both in immune and structural cells. In immune cells, 17-oxo-DHA is effective in contrasting CSE- and LPS-induced oxidative damage and inflammation acting via multiple independent pathways. Herein we provide insights on how the novel endogenous electrophilic DHA-derivative 17-oxo-DHA promotes anti-oxidant and anti-inflammatory actions. Data herein reported indicate that 17-oxo-DHA is an attractive lead compound for the development of new treatments for cigarette smoke-related airway inflammatory disorders.